Synthesis of glyco-or tauro-cholate from choloyl-CoA and the respective amino acid is shown to be catalysed by the soluble fraction of liver cells. Kinetic evidence supports the conclusion that there are separate enzymes for the synthesis of glycocholate and taurocholate. The kinetic parameters of these enzymes were determined.
Bile acids conjugated with glycine and taurine are constituents of mammalian bile. Unconjugated bile acids are not found in normal bile. Further, conjugated bile acids, as compared with unconjugated bile acids, are less toxic to the intestinal mucosa and are more efficient promoters of intestinal absorption (cf. Wheeler, 1975) . Despite the physiological importance of conjugated bile acids, little is known about the enzymes responsible for their conjugation. The conjugation of bile acids involves two separate reactions (Elliott, 1955; Siperstein & Murray, 1955; Bremer, 1956a) . The first reaction is the ATPdependent formation of the CoA derivative of the bile acid. This reaction is catalysed by the microsomal fraction of liver and a preliminary characterization has been conducted by Vessey & Zakim (1977) . The second step involves the reaction of the CoA derivative of the bile acid with either glycine or taurine. The kinetic properties of the second reaction have not been characterized. In addition, it is not known whether there are separate enzymes for conjugation with glycine and taurine, nor is there agreement on the intracellular localization of this enzyme(s). Thus Siperstein & Murray (1955) localized the enzyme(s) in the soluble fraction of liver cells. Bremer (1956a) and Elliott (1956) concluded that it was in the microsomal fraction, and Schersten (1967) (Michal & Bergmeyer, 1974 (Gornall et al., 1949) , with albumin as standard], and 14C-labelled amino acid and choloyl-CoA as indicated, in a total volume of 0.1 ml, were incubated at 30°C for 0, 20, 40 or 60s. The reaction was terminated by adding 0.5 ml of butan-1-ol (water-saturated), and then 0.5ml of 0.1 M-potassium phosphate, pH4 (butan-1-ol-saturated). The two phases were separated after centrifugation. propan-2-ol.
Results and Discussion
As noted above, cholic acid is conjugated with glycine and taurine in liver by a two-step process. Assay of the second reaction requires choloyl-CoA. However, the rate of reaction of choloyl-CoA with glycine or taurine has never been measured directly, presumably because choloyl-CoA is not available from commercial sources. The activities of the Nacyltransferases have been determined instead in a system containing cholate, Mg2+, ATP, CoA, the respective amino acid and portions of the soluble and microsomal fractions of liver cells. The microsomal fractions were added to generate choloyl-CoA from cholate, CoA and ATP. This assay system would give valid information on the activities and properties of the N-acyltransferase, if the rate of synthesis of choloyl-CoA were at least an order of magnitude greater than the activity of the N-acyltransferase, and if the choloyl-CoA synthesized were not metabolized in alternative pathways. Neither of these conditions apply. Thus the reported activities of the enzymes catalysing each of the reactions are nearly the same. In addition, we have studied bovine and guinea-pig liver homogenates and found that the soluble fraction of each hydrolyses added choloylCoA to cholic acid and CoA. By using an assay that measured released CoA, the specific activity of the dialysed bovine soluble fraction, when assayed at 50pM-choloyl-CoA, was 0.6 nmol ofCoA formed/min per mg of protein. The soluble fraction from guineapig liver has a specific activity ofapprox. 0.3 nmol/min per mg of protein.
The presence of thiolase activity in the soluble fraction may explain why Bremer (1956a,b) , Elliott (1956) and Schersten (1967 Schersten ( , 1970 Schersten, 1970 ) must all be viewed cautiously.
We have conducted a preliminary characterization of the glycine/taurine N-acyltransferase reaction in a dialysed supernatant fraction from bovine liver. Activity was determined by a radioassay with either [14C]taurine or ['4C]glycine. Enzymic activity towards both glycine and taurine was very stable, withstanding incubation at 50°C for several minutes. The reaction rates were extremely sensitive to the nature of the buffer. Rates of taurine conjugation in phosphate buffer were twice as high as in Tris, nearly three times higher than in Hepes* or collidine, and 10 times higher than in borate buffer. Rates of glycine conjugation were somewhat less sensitive to the nature of the buffer, but phosphate still gave the highest rates. The reactions were unaffected by the presence or absence of bivalent cations. Each reaction had a pH optimum between pH 8 and 8.1, measured in either phosphate or Tris.
Because of interference from the thiolase activity in the soluble fraction, it was not possible to determine accurately initial rates of reaction at concentrations of choloyl-CoA less than 10,UM. However, there was no difference in the initial rates of glycine or taurine conjugation at 10pM-and 25plM-choloyl-CoA.
It appears therefore that these concentrations of choloyl-CoA are sufficient to saturate the enzyme(s). 
